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(54) Transmission system and transmission method, and reception system and reception 
method 



(57) The object of the present invention is to distrib- 
ute data efficiently. 

A server structures at least update report data, 
which is data not containing update data and in which 
information indicating that data has been updated is 
arranged, in relation to update data, which has been 
updated, out of data stored in a database, and transmits 
the update report data over a unidirectional broadcast- 
ing network enabling broadcast. When receiving the 
update report data, a reception terminal transmits a 
request for the update data, concerning which the fact 



that data has been updated is reported by the update 
report data, over a communication network enabling bi- 
directional communication. The server retrieves the 
update data corresponding to the request from a data- 
base, and transmits it to the reception terminal over the 
communication network. In this case, when update data 
is concerned with data enjoying a high audience rating, 
the server transmits the update data itself to the recep- 
tion terminal over the broadcasting network. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a transmission sys- 
tem and transmission method, a reception system and 
reception method, and a transmission/reception sys- 
tem. More particularly, this invention is concerned with a 
transmission system and transmission method, a recep- 
tion system and reception method, and a transmis- 
sion/reception system which are preferably employed in 
distributing data to numerous databases managed 
according to the distributed database technique, in dis- 
tributing data according to the Internet protocol (IP) mul- 
ticast technique, or in distributing data to anyhow 
undefined numerous destinations. 

2. Description of the Related Art 

Various proposals have been made of a system for 
distributing data (what is referred to as a system is a 
logical conglomerate of a plurality of apparatuses but 
does not count on whether or not the apparatuses of dif- 
ferent configurations are integrated into the same hous- 
ing). For example, "Broadia." "PointCast l-Server," and 
"Castanet" have been introduced as computer pro- 
grams for allowing a computer to function as a so-called 
push type distributed system that utilizes the Internet or 
an intranet, which has prevailed rapidly these days, and 
that enables a user to have desired news or any other 
information distributed to his/her terminal in the same 
manner as he/she has a newspaper delivered every 
morning. Incidentally, Castanet allows a user to have 
not only information but also computer programs distrib- 
uted. Note that "Castanet" and the like are trademarks 
given by the manufacturing firms. 

By the way, as far as a push type distributed system 
is concerned, for receiving information, it is necessary 
to access a server managing and storing the informa- 
tion in advance at a terminal and then request the 
server to distribute desired information. When accesses 
from numerous terminals are concentrated on the 
server, a load on the server increases. Consequently, it 
takes much time for a user to receive the desired infor- 
mation or the like. 

SUMMARY OF THE INVENTION 

The present invention attempts to break through 
the foregoing situation. An object of the present inven- 
tion is to enable quick and efficient distribution of data. 

According to the first aspect of the present inven- 
tion, there is provided a transmission system compris- 
ing: an allocating means for allocating a resource, which 
is necessary to transmit data over a broadcast network, 
to update data, which has been updated, out of data 



stored in a database; a structuring means for structuring 
transmission data to be transmitted over the broadcast 
network on the basis of the amount of update data and 
the resource allocated to the update data; and a trans- 

5 mitting means for transmitting the transmission data 
over the broadcast network according to the quantity of 
the resource allocated by the allocating means. 

According to the second aspect of the present 
invention, a transmission method is characterized in 

io that: a resource necessary to transmit data over a 
broadcast network is allocated to update data, which 
has been updated, out of data stored in a database; 
transmission data to be transmitted over the broadcast 
network is structured on the basis of the amount of 

15 update data and the resource allocated to the update 
data; and the transmission data is transmitted over the 
broadcast network according to the allocated quantity of 
the resource. 

According to the third aspect of the present inven- 

20 tion, there is provided a transmission system compris- 
ing: a structuring means for structuring at least data of a 
second format out of data of a first format in which 
update data itself is arranged, and the data of the sec- 
ond format, in which update report information indicat- 
es ing that data has been updated is arranged, in relation 
to update data, which has been updated, out of data 
stored in a database; an allocating means for allocating 
at least a portion of a resource necessary to transmit 
data over a broadcast network to the data of the second 

30 format; and a transmitting means for transmitting the 
data of the second format as transmission data over the 
broadcast network according to the quantity of the 
resource allocated by the allocating means. 

According to the fourth aspect of the present inven- 

35 tion, a transmission method is characterized in that: at 
least data of a second format out of data of a first format 
in which update data itself is arranged and the data of 
the second format, in which update report information 
indicating that data has been updated is arranged, is 

40 structured in relation to update data, which has been 
updated, out of data stored in a database; at least a por- 
tion of a resource necessary to transmit data over a 
broadcast network is allocated to the data of the second 
format; and the data of the second format is transmitted 

45 as transmission data over the broadcast network 
according to the allocated quantity of the resource. 

According to the fifth aspect of the present inven- 
tion, there is provided a reception system comprising: a 
receiving means for receiving at least data of a second 

so format out of data of a first format in which update data 
itself, which has been updated, out of data stored in a 
database is arranged, and the data of the second format 
in which update report information indicating that data 
has been updated is arranged; a requesting means for 

55 issuing a request for update data, concerning which the 
fact that data has been updated is reported by the 
update report information arranged in the data of the 
second format; and a communicating means for com- 
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municating with the database over a bi-directional net- 
work enabling bi-directional communication. The 
communicating means transmits a request for update 
data issued from the requesting means to the database 
over the bidirectional network, and receives update 5 
data transmitted from the database over the bi-direc- 
tional network in response to the request. 

According to the sixth aspect of the present inven- 
tion, a reception method is characterized in that: at least 
data of a second format out of data of a first format in 10 
which update data itself, which has been updated, out of 
data stored in a database is arranged, and the data of 
the second format in which update report information 
indicating that data has been updated is arranged is 
received; a request for update data, concerning which 15 
the fact that data has been updated is reported by 
update report information arranged in the data of the 
second format is transmitted to the database over a bi- 
directional network enabling bidirectional communica- 
tion; and update data transmitted from the database 20 
over the bi-directional network in response to the 
request is received. 

In the transmission system according to the first 
aspect of the present invention, the allocating means 
allocates a resource necessary to transmit data over the 25 
broadcast network to update data, which has updated, 
out of data stored in the database, and the structuring 
means structures transmission data to be transmitted 
over the broadcast network on the basis of the amount 
of update data and the resource allocated to the update 30 
data. The transmitting means transmits transmission 
data over the broadcast network according to the quan- 
tity of the resource allocated by the allocating means. 

In the transmission method according to the sixth 
aspect of the present invention, a resource necessary to 35 
transmit data over the broadcast network is allocated to 
update data, which has been updated, out of data 
stored in the database. Transmission data to be trans- 
mitted over the broadcast network is structured on the 
basis of the amount of update data and the resource 40 
allocated to the update data, and the transmission data 
is transmitted over the broadcast network according to 
the allocated quantity of the resource. 

In the transmission system according to the sev- 
enth aspect of the present invention, the structuring 45 
means structures at least data of a second format out of 
data of a first format in which update data itself is 
arranged and the data of the second format, in which 
update report information indicating that data has been 
updated is arranged, in relation to update data, which 50 
has been updated, out of data stored in a database. The 
allocating means allocates at least a portion of a 
resource necessary to carry out transmission over the 
broadcast network to the data of the second format. The 
transmitting means transmits the data of the second for- ss 
mat as transmission data over the broadcast network 
according to the quantity of the resource allocated by 
the allocating means. 
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In the transmission method according to the sixth 
aspect of the present invention, at least data of a sec- 
ond format out of data of a first format in which update 
data itself is arranged and the data of the second format 
in which update report information indicating that data 
has been updated is arranged is structured in relation to 
update data, which has been updated, out of data 
stored in the database. At least a portion of the resource 
necessary to carry out transmission over the broadcast 
network is allocated to the data of the second format. 
The data of the second format is transmitted as trans- 
mission data over the broadcast network according to 
the allocated quantity of the resource. 

In the reception system according to the thirteenth 
aspect of the present invention, the receiving means 
receives at least data of a second format out of data of 
a first format in which update data itself, which has been 
updated, out of data stored in the database is arranged 
and the data of the second format in which update 
report information indicating that data has been 
updated is arranged, and the requesting means issues 
a request for update data, concerning which the fact 
that data has been updated is reported by the update 
report information arranged in the data of the second 
format. The communicating means communicates with 
the database over the bi-directional network enabling bi- 
directional communication. In other words, the commu- 
nicating means transmits the request for update data 
issued by the requesting means to the database over 
the bi-directional network, and receives the update data 
to be transmitted from the database over the bi-direc- 
tional network in response to the request. 

In the reception method according to the fifteenth 
aspect of the present invention, at least data of a sec- 
ond format out of data of a first format in which update 
data itself, which has been updated, out of data stored 
in the database is arranged, and the data of the second 
format in which update report information indicating that 
data has been updated is arranged is received. A 
request for update data, concerning which the fact that 
data has been updated is reported by the update report 
information arranged in the data of the second format, is 
transmitted to the database over the bi-directional net- 
work enabling bi-directional communication. The 
update data transmitted from the database over the bi- 
directional network in response to the request is 
received. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an example of the 
configuration of an embodiment of a data distribu- 
tion system to which the present invention applies; 
Fig. 2 is a block diagram showing an example of the 
configuration of a server 2 shown in Fig. 1 ; 
Fig. 3 is a flowchart describing registration to be 
performed by the server 2; 

Fig. 4 is a diagram showing the format of data reg- 
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istered in a database 2 shown in Fig. 2; 
Fig. 5 is a flowchart describing data transmission to 
be performed by the server 2; 
Fig. 6 is a diagram for explaining the processing of 
step S13 described in Fig. 5 in detail; 
Figs. 7A and 7B are diagrams showing the formats 
of transmission data structured by a data structur- 
ing unit 1 7 shown in Fig. 2; 
Fig. 8 is a diagram for explaining the processing of 
step SI 5 described in Fig. 5 in detail; 
Fig. 9 is a flowchart describing request data trans- 
mission to be performed by the server 2; 
Fig. 10 is a block diagram showing an example of 
the configuration of a reception terminal 5 shown in 
Fig. 1 ; 

Fig. 11 is a flowchart describing reception to be per- 
formed by the reception terminal 5; 
Fig. 12 is a flowchart describing data request to be 
performed by the reception terminal 5; 
Fig. 13 is a flowchart describing data output to be 
performed by the reception terminal 5; 
Fig. 14 is a flowchart describing history information 
transmission to be performed by the reception ter- 
minal 5; and 

Figs 15A to 15C are diagrams showing examples 
of the configuration of a system in which the IP mul- 
ticast technique is implemented. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An embodiment of the present invention will be 
described below. Beforehand, for clarifying the relation- 
ship of correspondence between the respective means 
in accordance with the aspects of the present invention 
and the components of the embodiment described 
below, a corresponding component (however, a mere 
example) will be written down in parentheses succeed- 
ing each means. The constituent features of the present 
invention will be described below. 

The transmission system in accordance with the 
first aspect of the present invention is a transmission 
system for transmitting data stored in a database over a 
broadcast network enabling broadcast, and comprises: 
an allocating means (for example, a resource allocation 
unit 14 in Fig. 2) for allocating a resource necessary to 
carry out transmission over the broadcast network to 
update data, which has been updated, out of data 
stored in a database; a structuring means (for example, 
a data structuring unit 1 7 shown in Fig. 2) for structuring 
transmission data to be transmitted over the broadcast 
network on the basis of the amount of update data and 
the resource allocated to the update data; and a trans- 
mitting means (for example, a transmission unit 18 
shown in Fig. 2) for transmitting transmission data over 
the broadcast network according to the quantity of the 
resource allocated by the allocating means. 

The transmission system in accordance with the 



fourth aspect of the present invention further comprises: 
a communicating means (for example, a communication 
control unit 1 1 shown in Fig. 2) for communicating with 
a reception system for receiving transmission data 
5 transmitted over the broadcast network over a bi-direc- 
tional network enabling bi-directional communication; 
and a retrieving means (for example, a data retrieval 
unit 16 shown in Fig. 2) for retrieving update data from 
the database when a request for the update data, con- 
w cerning which the fact that data has been updated is 
reported by the update report information arranged in 
the data of the second format, is received. The commu- 
nicating means transmits update data, which is 
retrieved by the retrieving means, to the reception sys- 
1S tern, which has issued the request for the update data, 
over the bi-directional network. 

The communication system in accordance with the 
fifth aspect of the present invention further comprises: a 
communicating means (for example, a communication 
so control unit 1 1 shown in Fig. 2) for communicating with 
a reception system for receiving transmission data 
transmitted over the broadcast network over a bi-direc- 
tional network enabling bi-directional communication; 
and a collecting means (for example, a history manage- 
rs ment unit 12 shown in Fig. 2) for collecting history infor- 
mation concerning the audience history of transmission 
data in the reception system over the bi-directional net- 
work. The allocating means allocates a resource to 
update data on the basis of the history information. 
30 The transmission system in accordance with the 
seventh aspect of the present invention is a transmis- 
sion system for transmitting data stored in a database 
over a broadcast network enabling broadcast, and com- 
prises: a structuring means (for example, a data struc- 
35 turing unit 17 shown in Fig. 2) for structuring at least 
data of a second format out of data of a first format in 
which update data itself is arranged, and the data of the 
second format, in which update report information indi- 
cating that data has been updated is arranged, in rela- 
te tion to update data, which has been updated, out of data 
stored in the database; an allocating means (for exam- 
ple, a resource allocation unit 14 shown in Fig. 2) for 
allocating at least a portion of a resource necessary to 
transmit data over the broadcast network to the data of 
45 the second format; a transmitting means (for example, a 
transmission unit 1 8 shown in Fig. 2) for transmitting the 
data of the second format as transmission data over the 
broadcast network according to the quantity of the 
resource allocated by the allocating means. 
so The transmission system in accordance with the 
tenth aspect of the present invention further comprises 
a communicating means (for example, a communication 
control unit 1 1 shown in Fig. 2) for communicating with 
a reception system for receiving transmission data 
55 transmitted over the broadcast network over a bi-direc- 
tional network enabling bi-directional communication; 
and a collecting means (for example, a history manage- 
ment unit 12 shown in Fig. 2) for collecting history infor- 
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mation concerning the audience history of transmission 
data in the reception system over the bi-directional net- 
work The allocating means allocates a resource to the 
data of the first format. 

The transmission system in accordance with the s 
eleventh aspect of the present invention further com- 
prises: a communicating means (for example, a com- 
munication control unit 11 shown in Fig. 2) for 
communicating with a reception system for receiving 
transmission data transmitted over the broadcast net- 10 
work over a bi-directional network enabling bi-direc- 
tional communication; and a retrieving means (for 
example, a data retrieval unit 16 shown in Fig. 2) for 
retrieving update data from the database when the com- 
municating means has received a request for update 15 
data, concerning which the fact that data has been 
updated is reported by the update report information 
arranged in the data of the second format, issued by the 
reception system. The communicating means transmits 
the update data, which has been retrieved by the 20 
retrieving means, to the reception system, which has 
issued the request, over the bi-directional network. 

The reception system in accordance with the thir- 
teenth aspect of the present invention is a reception 
system for receiving data stored in a database and 25 
transmitted over a broadcast network enabling broad- 
cast, and comprises: a receiving means (for example, a 
reception unit 21 shown in Fig. 10) for receiving at least 
data of a second format out of data of a first format in 
which update data itself, which has been updated, out of 30 
data stored in the database is arranged, and the data of 
the second format in which update report information 
indicating that data has been updated is arranged; a 
requesting means (for example, a request unit 29 
shown in Fig. 10) for issuing a request for update data, 35 
concerning which the fact that data has been updated is 
reported by the update report information arranged in 
the data 01 the second format; and a communicating 
means (for example, a communication control unit 28 
shown in Fig. 10) for communicating with the database 40 
over a bidirectional network enabling bi-directional 
communication. The communicating means transmits 
the request for update data issued from the requesting 
means to the database over the bi-directional network, 
and receives the update data transmitted from the data- 45 
base over the bi-directional network in response to the 
request 

The reception system in accordance with the four- 
teenth aspect of the present invention further comprises 
a managing means (for example, a history management so 
unit 26 shown in Fig 1 0) for managing history informa- 
tion concerning the audience history of update data. 
The communicating means transmits the history infor- 
mation to the database over the bidirectional network. 

Needless to say, the description does not mean that 55 
the foregoing means are limited to the foregoing compo- 
nents. 

Fig. 1 shows an example of the configuration of an 



embodiment of a data distribution system to which the 
present invention applies. 

Information providers A to C have databases 1a to 
1c in which various kinds of data are stored. A variety of 
data items, for example, data varying in real time such 
as traffic information, weather information, and stock 
information, data not varying in real time, text data, 
image data, voice data, and computer programs can be 
stored in the databases 1 a to 1c. 

From among data stored in the databases 1a to 1c, 
new data not yet stored in a database 3 included in a 
server 2, or updated data is distributed to the server 2. 
In the server 2, the contents of the database 3 are 
updated with the distributed data (or the distributed data 
is newly stored in the database 3). When the contents of 
the database 3 are updated, the server 2 structures 
transmission data to be transmitted to a reception termi- 
nal (or a set-top box) 5 in relation to the updated data 
(hereinafter, which may be called update data). The 
transmission data is transmitted over a unidirectional 
network (which shall be called a broadcasting network 
in order to discriminate it from a communication network 
6 to be described later) enabling at least broadcast of 
data to numerous users, for example, a satellite line, a 
CATV network, or a ground wave. 

Transmission data transmitted (distributed) over the 
broadcasting network 4 as mentioned above is received 
by a reception terminal 5 owned by a user. The recep- 
tion terminal 5 selects user-desired data out of the 
received transmission data, and stores the selected 
transmission data. 

In the server 2, as described later, in relation to 
update data, either data of a format in which the update 
data itself is arranged (hereinafter which may be called 
normal-format data) or data of a format in which update 
report information indicating that data has been 
updated is arranged but the update data is not con- 
tained (hereinafter which may be called update report- 
format data) is structured and then transmitted as trans- 
mission data. 

When the reception terminal 5 receives and selects 
normal-format data, a user can view update data 
arranged in the normal -format data. When update 
report-format data is received and selected, since the 
update report-format data does not contain update 
data, the update data cannot be viewed. 

When receiving and selecting update report-format 
data, the reception terminal 5 requests the server 2 to 
send update data, concerning which the fact that data 
has been updated is reported by the update report infor- 
mation arranged in the update report-format data, over 
a network enabling at least bi-directional communica- 
tion (which shall be called a communication network in 
order to discriminate it from the aforesaid broadcasting 
network 4). for example, an analog public network, the 
Integrated System Digital Network (ISDN), or the Inter- 
net. In response to the request, the server 2 retrieves 
the requested update data from the database 3 and 
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transmits it to the reception terminal 5 over the commu- 
nication network 6. The reception terminal 5 then 
receives and stores the update data transmitted from 
the server 2. 

The update data stored in the reception terminal 5 
is, for example, displayed or output as voice according 
to a given operation performed by the user at the recep- 
tion terminal 5. When the user thus views update data, 
the reception terminal 5 stores history information con- 
cerning the audience history of the update data. 

The reception terminal 5 transmits the stored his- 
tory information to the server 2 over the communication 
network 6 in response to a request issued from the 
server 2 or autonomously. The server 2 receives the his- 
tory information thus sent from the reception terminal 5. 
Likewise, the server 2 receives history information sent 
from the other reception terminals and calculates statis- 
tics from the history information. Based on the result of 
calculating statistics, a so-called audience rating or a 
rate at which the data is viewed by users is calculated. 
After calculating the audience rating of each data, the 
server 2 allocates a resource necessary to carry out 
transmission over the broadcasting network 4 to each 
data. 

For example, to data enjoying a high audience rat- 
ing, a major portion of a frequency band of transmission 
permitted by the broadcasting network 4 is allocated. As 
for a processing time required by the server 2, a long 
time is allocated to processing of the data. By contrast, 
a minute portion of the frequency band of transmission 
permitted by the broadcasting network 4 is allocated to 
data suffering from a low audience rating. As for the 
processing time required by the server 2, a short time is 
allocated to processing of the data. 

Furthermore, the server 2 structures transmission 
data in consideration of the quantity of a resource allo- 
cated to update data and the amount of the update data. 
In other words, when the allocated quantity of the 
resource is large for the amount of data, even if the 
update data itself is transmitted, high-speed data distri- 
bution can be achieved. Normal-format data is therefore 
structured as transmission data and then transmitted. 
By contrast, when the allocated quantity of the resource 
is small for the amount of data, if the update data itself 
is transmitted, high-speed data distribution becomes 
hard to do. Update report-format data whose amount is 
small and which does not contain the update data itself 
is therefore structured as transmission data and then 
transmitted. 

In the server 2, at least a portion of a resource is 
allocated all the time or intermittently in order to transmit 
update report-format data. Irrespective of an audience 
rating, update report-format data is structured in relation 
to every update data and transmitted using the allo- 
cated resource. 

According to the foregoing data distribution system, 
a larger resource is allocated to data enjoying a high 
audience rating. Such data is distributed as a top prior- 



ity. Consequently, efficient data distribution can be 
achieved. 

Furthermore, since data is broadcast over the 
broadcasting network 4, users need not access the 
s server 2 but can obtain the data. Moreover, it can be 
avoided that accesses gained by the users are concen- 
trated on the server 2 to eventually increase the load on 
the server 2. 

Moreover, as far as data suffering from a low audi- 

10 ence rating is concerned, the amount of data is taken 
into account, and update report-format data not contain- 
ing the data itself is structured and distributed. By the 
way, only when the update report-format data is 
received and selected, the reception terminal 5 

75 accesses the server 2 over the communication network 
6 and makes a request for corresponding update data. 
In response to the request, the server 2 transmits the 
update data to the reception terminal 5 over the commu- 
nication network 6. 

20 Structuring and transmitting normal-format data in 
relation to data suffering from a low audience rating is 
not efficient because a major portion of a resource 
required for transmission to be performed over the 
broadcasting network 4 will be used to transmit data not 

25 viewed by almost all users, and, as a result, transmis- 
sion of data enjoying a high audience rating will be 
delayed. By contrast, when update report-format data is 
structured in relation to data suffering from a low audi- 
ence rating and transmitted over the broadcasting net- 

30 work 4, if the data suffering from the low audience rating 
is transmitted over the communication network 6 in 
response to a request issued from the reception termi- 
nal 5, efficient data distribution can be achieved. That is 
to say, a major portion of a resource required for trans- 

35 mission to be performed over the broadcasting network 
4 need not be used to transmit data suffering from a low 
audience rating. As a result, data enjoying a high audi- 
ence rating can be broadcast to all users for a short 
period of time over the broadcasting network 4. 

40 Moreover, when update report-format data is struc- 
tured in relation to every update data and distributed all 
the time or intermittently, the reception terminal 5 can be 
prevented from, say, missing data. In other words, when 
the unidirectional broadcasting network 4 is used to 

45 transmit normal -format data alone, compared with when 
the so-called handshaking is adopted to transfer data, a 
probability that normal reception ends in failure is high. 
When update report-format data is transmitted all the 
time or intermittently, even if the reception terminal 5 

so fails to receive normal-format data, the reception termi- 
nal 5 can receive update report-format data and thus 
recognize the fact that data has been updated. The 
reception terminal 5 can eventually receive desired data 
over the communication network 6. 

55 As mentioned above, efficient data distribution can 
be achieved by utilizing both the unidirectional broad- 
casting network 4 enabling broadcast and the communi- 
cation network 6 enabling bi-directional communication. 
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Moreover, the reception terminal 5 can be prevented 
from missing data. Furthermore, the broadcasting net- 
work 4 is utilized, say mainly, and the communication 
network 6 is utilized, say complementally. Conse- 
quently, compared with the communication network 6 5 
alone that is a network requiring high communication 
cost and enabling bi-directional communication is uti- 
lized, communication cost can be reduced. 

Incidentally, the broadcasting network 4 and com- 
munication network 6 need not be physically separated 
networks. That is to say, when the broadcasting network 
4 is realized with, for example, a CATV network, the 
CATV network may also be used as the communication 
network 6. Moreover, when data distribution over the 
broadcasting network 4 is carried out according to, for 
example, the IP multicast technique utilizing the Internet 
or the like, the communication network 6 may be real- 
ized with the Internet. 

Moreover, data transmission from the server 2 to 
the reception terminal 5 may be, for example, scrambled 
so that specified users alone (only users entered into a 
contract for reception) can receive data. 

Fig. 2 shows an example of the configuration of the 
server 2 shown in Fig. 1 . 

A communication control unit 11 is realized with, for 
example, a modem or terminal adapter (TA), and 
designed to control communication to be performed 
over the communication network 6. A history manage- 
ment unit 12 receives history information, which is 
transmitted from the reception terminal 5 over the com- 
munication network 6, from the communication control 
unit 1 1 , processes the information to calculate a statis- 
tic, and thus provides statistic information representing 
an audience rating of each data. A statistic information 
storage unit 13 stores statistic information (audience 
ratings) provided by the history information manage- 
ment unit 12 in one-to-one correspondence with data 
items. A resource allocation unit 14 allocates a resource 
necessary to carry out transmission over the broadcast- 
ing network 4 to each data (update data) on the basis of 
the statistic information stored in the statistic informa- 
tion storage unit 13. 

A registration unit 15 registers data distributed from 
the databases 1 a to 1 c of the information providers A to 
C in the database 3. Furthermore, when data in the 
database 3 has been updated, the registration unit 15 
informs the resource allocation unit 1 4 and a data struc- 
turing unit 1 7 of the fact. A data retrieval unit 1 6 receives 
a request for data transmitted from the reception termi- 
nal 5 over the communication network 6 through the 
communication control unit 1 1 , and retrieves the data. 
The data structuring unit 17 structures transmission 
data, which is to be transmitted over the broadcasting 
network 4 by a transmission unit 18, in relation to data 
(update data) concerning which the fact that data has 
been updated is informed by the registration unit 15. In 
other words, the data structuring unit 17 structures the 
aforesaid normal -format data or update report-format 



data as transmission data on the basis of the amount of 
update data and the quantity of a resource allocated to 
the update data by the resource allocation unit 14, and 
outputs the transmission data to the transmission unit 
18. The transmission unit 18 transmits the transmission 
data sent from the data structuring unit 17 over the 
broadcasting network 4 according to the quantity of the 
resource allocated to the transmission data by the 
resource allocation unit 14. 

The server 2 having the foregoing components car- 
ries out three kinds of processing, that is, registration of 
registering data in the database 3, data transmission of 
transmitting data over the broadcasting network 4, and 
request data transmission of transmitting data, for which 
a request has been issued from the reception terminal 5 
over the communication network 6, over the communi- 
cation network 6. 

To be more specific, in registration, as described in 
the flowchart of Fig. 3, first, at step S1 , whether or not 
data has been distributed from any of the databases 1a 
to 1 c of the information providers A to C is judged by the 
registration unit 15. If it is judged by the registration unit 
1 5 that data has not been distributed, control is returned 
to step S1. If it is judged at step S1 that data has been 
distributed, control is passed to step S2. The registra- 
tion unit 15 appends, for example, as shown in Fig. 4, a 
data identifier and version information to the data, and 
registers resultant data in the database 3. 

Incidentally, the data identifier is used to identify the 
data. For example, a unique data identifier is assigned 
for each classified information of traffic information, 
weather information, or stock information. Moreover, 
version information indicates how new the data is. For 
example, an integer to be incremented by one every 
time data is updated is employed. As for data items to 
which the same data identifier is appended, the newest 
data can be identified by comparing version information 
appended to the data with the others. Thus, whether or 
not data has been updated can be recognized. The ver- 
sion information therefore fills the role of update report 
information. 

Incidentally, the data identifier and version informa- 
tion have, herein, for example, a fixed length. 

When data to which a data identifier and version 
information are appended is registered in the database 
3, control is passed to step S3. The registration unit 15 
outputs the data identifier of the data (update data) 
newly registered in the database 3 together with a mes- 
sage saying that new data has been registered to the 
resource allocation unit 14 and data structuring unit 17. 
Control is then returned to step S1 

Next, data transmission will be described with refer- 
ence to the flowchart of Fig. 5. 

In this case, the server 2 first collects history infor- 
mation at step S1 1 . Specifically, for example, the history 
management unit 12 controls the communication con- 
trol unit 1 1 so as to access the reception terminal 5 over 
the communication network 6, and to then issue a 
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request for history information. In response to the 
request, at step S62 in Fig. 14 to be referred to later, the 
reception terminal 5 transmits history information over 
the communication network 6. The history information is 
received by the communication control unit 1 1 and sup- 
plied to the history management unit 12. At step S11, 
history information is collected from the other reception 
terminals 5 in the same manner. 

Control is then passed to step S12. The history 
management unit 12 calculates a statistic of history 
information for each data, and works out an audience 
rating as statistic information. The statistic information is 
supplied and stored to and in the statistic information 
storage unit 13. Control is then passed to step S13. At 
step S13, the resource allocation unit 14 allocates a 
resource necessary to carry out transmission over the 
broadcasting network 4 to data, concerning which the 
fact that data has been updated is informed by the reg- 
istration unit 15, on the basis of the statistic information 
stored in the statistic information storage unit 13. 

Specifically, for example, assume that the fact that 
the data items Da, Db, and Dc have been updated is 
informed by the registration unit 15, and history informa- 
tion saying that a user Ua has viewed the data items Da, 
Db, and Dc once, twice, and zero time respectively, and 
a user Ub has viewed the data items twice, four times, 
and once respectively is provided. In this case, the his- 
tory management unit 1 2 adds up history information for 
each of the data items Da, Db, and Dc, and thus calcu- 
lates statistic information items. In this case, the statistic 
information items of the data items Da, Db, and Dc are 
calculated as 3 (=0+3), 6 (=2+4), and 1 (=0+1) respec- 
tively. 

Based on the statistic information, the resource 
allocation unit 14 allocates a resource necessary to 
carry out transmission over the broadcasting network 4 
to each update data. In other words, the resource allo- 
cation unit 14 allocates bands within the frequency band 
of transmission permitted by the broadcasting network 4 
to the update data items Da, Db, and Dc in proportion to 
ratios of the statistic information items of the update 
data Da, Db, and Dc to the total statistic information. 
Specifically, in this case, as shown in Fig. 6, 30 % of the 
frequency band of transmission permitted by the broad- 
casting network 4 (=3/(3+6+1)x100 %). 60 % thereof 
(=6/(3+6+1 )x 100 %). and 10 % thereof 
(=1/(3+6+1 )x100 %) are allocated to the update data 
items Da, Db, and Dc respectively. 

Herein, the foregoing ratios may be calculated and 
stored as statistic information in the statistic information 
storage unit 13. 

The quantity of a resource allocated to each update 
data by the resource allocation unit 14 is supplied to the 
data structuring unit 17 and transmission unit 18. When 
receiving the quantity of the resource allocated to each 
update data from the resource allocation unit 14, the 
data structuring unit 1 7 identifies the update date on the 
basis of the data identifier supplied from the registration 



unit 1 5, references the database 3, and thus recognizes 
the amount of data at step S14. Furthermore, the data 
structuring unit 17 structures normal-format data or 
update report-format data in relation to each update 
5 data on the basis of the amount of the update data and 
the allocated quantity of the resource. 

Herein, Figs. 7A and 7B show the formats of nor- 
mal-format data and update report-format data respec- 
tively. 

w Normal-format data is, for example, as shown in 
Fig. 7A, structured according to the same format as the 
format (Fig. 4) according to which the registration unit 
15 registers data (update data) in the database 3. A 
data identifier and version information are appended to 

is data. By contrast, update report-format data is, for 
example, as shown in Fig. 7B, structured according to a 
format in which update data itself is removed from the 
normal-format data, and is therefore composed of a 
data identifier and version information alone. 

20 As mentioned above, herein, the data identifier and 
version information have a fixed length. Update report- 
format data therefore also has a fixed length. By con- 
trast, since an amount of update data is generally varia- 
ble, an amount of normal-format data is also variable. 

25 Normal-format data or update report-format data 
structured in relation to each update data by the data 
structuring unit 17 is supplied as transmission data to 
the transmission unit 18. At step S15, the transmission 
unit 18 transmits the transmission data sent from the 

30 data structuring unit 1 7 over the broadcasting network 4 
according to the quantity of the resource allocated by 
the resource allocation unit 14. Control is then passed 
to step S16. At step S16, the transmission unit 18 
judges whether or not a given time has elapsed since 

35 the timing that transmission data sent from the data 
structuring unit 17 was transmitted first. If it is judged 
that the given time has not elapsed, control is returned 
to step S15. In this case, therefore, transmission of 
transmission data is repeated. Specifically, since data 

40 transmission over the broadcasting network 4 is carried 
out unidirectionally from the server 2 to the reception 
terminal 5, whether or not data transmission and recep- 
tion can be achieved accurately between the server 2 
and reception terminal cannot be verified. The server 2 

45 therefore repeats transmission of transmission data for 
the given time. This is intended to improve a probability 
that accurate data reception is achieved by the recep- 
tion terminal 5. 

By contrast, if it is judged at step S16 that the given 

so time has elapsed since the timing that transmission data 
sent from the data structuring unit 17 was transmitted 
first, control is returned to step S11. Thereafter, the 
same processing as the aforesaid one is repeated. 
As mentioned above, statistic information that is an 

55 audience rating of data is calculated periodically. A 
quantity of a resource to be allocated to each update 
data is determined on the basis of the statistic informa- 
tion. Transmission data is then structured on the basis 



8 



BNSDOCtD: <EP . . 0876029A2 I > 



cr u o/o uzs* it> 



of the allocated quantity of the resource and the amount 
of the update data, and then transmitted. 

Incidentally, calculation of statistic information may 
be carried out non-periodically. 

Next, processing carried out by the data structuring 
unit 17 for structuring normal-format data or update 
report-format data on the basis of an amount of update 
data and an allocated quantity of a resource will be 
described. 

For example, assume that an amount of update 
data is 999 bytes and an amount of data including a 
data identifier and version information is 1 byte. When 
normal-format data or update report-format data is 
structured in relation to the update data, the amount of 
the normal-format data or update-report-format data is 
1 000 bytes or 1 byte. Assume that 1 0 % of a resource 
necessary to carry out transmission over the broadcast- 
ing network 4 is allocated to the update data, and that 
the 1 0 % of the resource is used to transmit the normal- 
format data of 1000 bytes long or the update report-for- 
mat data of 1 byte long for, for example, 1000 sec. or 1 
sec. 

Moreover, assuming that the reception terminal 5 
issues a request for normal-format data of 1000 bytes 
long, an average value of the time required until the 
server 2 transmits the requested normal-format data 
over the communication network 6 after the request is 
issued shall be, for example, 500 sec. 

In this case, when the communication network 6 is 
utilized, the reception terminal 5 can get the normal-for- 
mat data of 1000 bytes long for a time that is 500 sec. 
(=1000-500) shorter than the time required when the 
broadcasting network 4 is utilized. 

As mentioned above, if normal -format data can be 
transmitted over the communication network 6 for a 
considerably shorter time than the time required for 
transmitting the data over the broadcasting network 4, 
the data structuring unit 1 7 structures update report-for- 
mat data as transmission data in relation to update data. 
Otherwise, normal-format data is structured as trans- 
mission data. 

By the way, when an audience rating of data is 0 % 
or an audience rating close to 0 % is markedly lower 
than the audience ratings of the other data items, even 
if the data is updated, any resource necessary to carry 
out transmission over the broadcasting network 4 wifl 
not be allocated to the update data. For update data to 
which no resource is allocated, neither normal-format 
data nor update report-format data whose amount is 
much smaller than that of the normal-format data is not 
transmitted. However, even when an audience rating is 
0 % or close to 0 %. it cannot be said that a user will not 
view the update data in the future. It is therefore unpref- 
erable that the update data is not distributed at all. Nev- 
ertheless, it is also unpreferable from the viewpoint of 
efficient data distribution that normal-format data is 
structured in relation to data suffering from a low audi- 
ence rating, a major portion of a resource is allocated to 



the data, and the normal-format data is transmitted over 
the broadcasting network 4. 

The resource allocation unit 14 allocates a portion 
of a resource necessary to carry out transmission over 

5 the broadcasting network 4 (which hereinafter may be 
called an update-only resource) to update report-format 
data all the time or intermittently. Moreover, the data 
structuring unit 17 structures update report-format data 
in relation to every update data. The thus structured 

io update report-format data items are transmitted over 
the broadcasting network 4 by utilizing the update-only 
resource. 

Specifically, for example, when update data items 
Da, Db, and Dc like the ones described in conjunction 

15 with Fig. 6 are available, the resource allocation unit 14 
divides the frequency band of transmission permitted by 
the broadcasting network 4 into two bands whose ratio 
is, for example, as shown in Fig. 8, 1 :50. The former 
band (1/51 of the whole frequency band) is regarded as 

20 an update-only resource. The data structuring unit 17 
structures update report-format data in relation to each 
of the update data items Da. Db. and Dc. The transmis- 
sion unit 18 transmits all the update report-format data 
items relevant to the update data items Da. Db, and Dc 

25 by utilizing the update-only resource. 

Out of the resource necessary to carry out trans- 
mission over the broadcasting network 4, a resource 
remaining after the update-only resource is subtracted, 
(in the foregoing case, 50/51 of the whole frequency 

30 band) is allocated to the update data items Da, Db, and 
Dc in the same manner as that shown in Fig. 6. Data to 
be transmitted using the remaining resource may be 
either normal -format data or update report-format data 
according to an amount of update data and an allocated 

35 quantity of the resource. Herein, since update report- 
format data is transmitted by utilizing the update-only 
resource, all data items to be transmitted by utilizing the 
remaining resource are preferably normal-format data 
items. 

40 When update report-format data is received and 
selected at the reception terminal 5, a request for corre- 
sponding update data is, as mentioned above, issued to 
the server 2 over the communication network 6. The 
server 2 transmits the requested update data to the 

45 reception terminal 5 over the communication network 6. 
When at least a portion of a resource is allocated to 
update report-format data, if update report-format data 
is structured in relation to every update data and trans- 
mitted all the time or intermittently, it can be prevented 

so that some update data is not distributed to users at all. 
Furthermore, since an amount of update report-format 
data is smaller than that of normal-format data, when 
the update report-format data is transmitted over the 
broadcasting network 4, only a small resource is 

55 needed. Consequently, the transmission of update 
report-format data will not greatly affect transmission of 
normal-format data in which update data enjoying a 
high audience rating is arranged. 
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Update report-format data has, as mentioned 
above, in this embodiment, a fixed length (however, the 
update report-format data may have a variable length). 
Transmission of the update report-format data using the 
update-only resource is carried out at a so-called uni- 5 
form density for every update data. 

Next, referring to the flowchart of Fig. 9, request 
data transmission to be carried out by the server 2 will 
be described. 

In this case, at step S21, it is judged by the commu- 10 
nication control unit 1 1 whether or not a data identifier 
has been transmitted from the reception terminal 5 over 
the communication network 6. If it is judged that the 
data identifier has not been transmitted, control is 
returned to step S21 . If it is judged at step S21 that the 15 
data identifier has been transmitted, the communication 
control unit 1 1 transfers the data identifier to the data 
retrieval unit 16. When receiving the data identifier, the 
data retrieval unit 1 6 retrieves update data, to which the 
data identifier is appended, from the database 3 at step 20 
S22. The retrieval unit 16 then supplies the update data 
to the communication control unit 1 1 according to the 
stored format, that is, the format of normal-format data. 
The communication control unit 1 1 receives normal-for- 
mat data from the data retrieval unit 1 6. At step S23, the 25 
normal-format data is transmitted to the reception termi- 
nal (herein, the reception terminal 5), which has trans- 
mitted the data identifier, over the communication 
network 6. Control is then returned to step S21 . 

Fig. 10 shows an example of the configuration of 30 
the reception terminal 5 shown in Fig. 1. 

A reception unit 21 receives transmission data sent 
from the server 2 over the broadcasting network 4, and 
outputs the data to a selection unit 22. The selection 
unit 22 selects transmission data sent from the recep- 35 
tion unit 21 on the basis of history information stored in 
a history information storage unit 27, and registers nor- 
mal-format data or update report-format data, which 
has been transmitted as the selected transmission data, 
in a database 23. The database 23 is realized with, for 40 
example, a large-capacity hard disk or magneto-optical 
disk, or any other recording medium, and stores 
(records) transmission data sent from the selection unit 
22 or data supplied from a request unit 29. A read-out 
unit 24 reads data stored in the database 23 respon- 45 
sively to an operation performed at an operation unit 30, 
and supplies it to an output unit 25. The output unit 25 is 
realized with, for example, a display or speaker, and dis- 
plays data sent from the read-out unit 24 or outputs the 
data as voice. 50 

A history management unit 26 is designed to man- 
age history information that is the read-out history of 
data read from the database 23 by the read-out unit 24, 
that is, the audience history of data viewed by users. In 
other words, the history management unit 26 super- 55 
vises the read-out unit 24 so that the number of times, 
by which data has been read from the database 23 by 
the read-out unit 24, counted for each data identifier will 



be stored as history information in a history information 
storage unit 27. The history information storage unit 27 
stores history information sent from the history manage- 
ment unit 26. A communication control unit 28 controls 
communication to be carried out over the communica- 
tion network 6, whereby history information stored in the 
history information storage unit 27 or a request for data 
issued from the request unit 29 is transmitted to the 
server 2 over the communication network 6, or data 
transmitted from the server 2 over the communication 
network 6 is received. 

The request unit 29 monitors the database 23. 
When update report-format data is stored in the data- 
base 23, the request unit 29 issues a request for update 
data specified by a data identifier arranged in the 
update report-format data is to the server 2 over the 
communication network 6 by controlling the communi- 
cation control unit 28. The request unit 29 registers 
update data, which is received by the communication 
control unit 28 in response to the request, in the data- 
base 23. The operation unit 30 is operated in order to 
display or output data registered in the database 23 on 
or to the output unit 25. 

The reception terminal 5 having the foregoing com- 
ponents carries out reception of receiving transmission 
data transmitted from the server 2 over the broadcast- 
ing network 4, data request of issuing a request for 
update data corresponding to update report-format data 
out of data stored in the database 23, output of output- 
ting data registered in the database 23, and history 
information transmission of transmitting history informa- 
tion to the server 2. 

Referring to the flowchart of Fig. 1 1 , reception will 
be described first. 

When transmission data is transmitted from the 
server 2 over the broadcasting netwoik 4, the reception 
unit 21 receives the transmission data at step S31 and 
transmits it to the selection unit 22. At step S32, the 
selection unit 22 references history information stored in 
the history information storage unit so as to judge 
whether or not the transmission data sent from the 
reception unit 21 should be selected. 

If it is judged at step S32 that the transmission data 
sent from the reception unit 21 should not be selected, 
that is, for example, if data identified by a data identifier 
arranged in normal-format data or update report-format 
data serving as the transmission data has not been 
stored as history information (or although data identified 
by the data identifier is stored, if the number of times by 
which the data has been read is zero), it is awaited until 
the next transmission data is transmitted over the 
broadcasting network 4. Control is then returned to step 
S31 . In this case, the transmission data is not registered 
in the database 23. 

By contrast, if it is judged at step S32 that the trans- 
mission data sent from the reception unit 21 should be 
selected, that is, for example, if data identified by a data 
identifier arranged in normal-format data or update 
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report-format data serving as the transmission data is 
stored as history information in the history information 
storage unit 27, control is passed to step S33. 

As mentioned above, when data identified by a data 
identifier arranged in transmission data is not stored as 5 
history information, the transmission data is not regis- 
tered in the database 23. For example, immediately 
after the reception terminal 5 is purchased, no history 
information is stored in the history information storage 
unit 27. No transmission data is therefore registered in 10 
the database 23. By operating a set switch, which is not 
shown, of the reception terminal 5, as mentioned above, 
it can be set whether or not the selection unit 22 selects 
transmission data on the basis of history information. 
Specifically, when the set switch is set in such a way that is 
transmission data will not be selected on the basis of 
history information, after the processing of step S31 is 
completed, the processing of step S32 will not be car- 
ried out but the processing of step S33 will be carried 

OUt. 20 

Even when such a set switch is not operated, if no 
history information is stored in the history information 
storage unit 27, the processing of step S32 can be 
skipped automatically. 

At step S33, the selection unit 22 judges whether or 25 
not data having the same data identifier as the data 
identifier arranged in the transmission data sent from 
the reception unit 21 has already been stored in the 
database 23. If it is judged that the data has not been 
stored, step S34 is skipped, and control is passed to 30 
step S35. 

If it is judged at step S33 that data having the same 
data identifier as the data identifier arranged in the 
transmission data sent from the reception unit 21 has 
already been stored in the database 23, control is 35 
passed to step S34. The selection unit 22 compares 
version information arranged in the already-stored data 
(which hereinafter may be called registered data) with 
version information arranged in the transmission data 
sent from the reception unit 21 . It is thus judged whether ao 
or not the transmission data sent from the reception unit 
21 is data produced by updating the registered data. 

If it is judged at step S34 that the transmission data 
sent from the reception unit 21 is not data produced by 
updating the registered data, that is, for example, as 45 
described in conjunction with Fig. 5, although the same 
transmission data is transmitted repeatedly from the 
server 2 over the broadcasting network 4, if transmis- 
sion data that was transmitted during a past transmis- 
sion out of repetitive transmissions has already been so 
registered in the database 23. control is returned to step 
S31 . In this case, the transmission data will not be reg- 
istered in the database 23 (since the transmission data 
has already been registered, it need not be newly regis- 
tered). 55 

If it is judged at step S34 that the transmission data 
sent from the reception unit 21 is data produced by 
updating the registered data, control is passed to step 
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S35. The selection unit 22 then judges whether or not 
the transmission data is normal-format data or update 
report-format data. If it is judged at step S35 that the 
transmission data sent from the reception unit 21 is nor- 
mal-format data, control is passed to step S36. The nor- 
mal-format data is registered in the database 23 in 
place of corresponding registered data (by overwriting 
the corresponding registered data). Control is then 
returned to step S31 . When the processing of step S32 
is skipped, writing of data in the database 23 is 
achieved by adding the data to registered data. 

If it is judged at step S35 that the transmission data 
sent from the reception unit 21 is update report-format 
data, control is passed to step S37. Version information 
of registered data corresponding to the update report- 
format data is updated according to version information 
arranged in the update report-format data. An update 
flag indicating that updated data (update data) is 
present is appended to the registered data having the 
version information thereof updated. Control is then 
returned to step S31 . When the processing of step S32 
is skipped, as mentioned above, update report-format 
data is written to be added to the registered data. At this 
time, an update flag is appended to the update report- 
format data. 

It is possible for the reception unit 21 to receive 
transmission data on the basis of history information 
stored in the history information storage unit 27. Specif- 
ically, for example, when each transmission data is 
transmitted from the server 2 over the broadcasting net- 
work 4 according to a frequency division technique, if 
transmission data items transmitted this way cannot be 
received concurrently by the reception unit 21, history 
information is referenced so that transmission data 
which has been viewed most frequently can be received 
as a top priority. 

To be more specific, for example, as described in 
conjunction with Fig. 6, when transmission data items 
relevant to the data items Da, Db, and Dc have been 
transmitted, if history information items indicating that 
the numbers of times by which the data items are 
viewed are 2, 4, and 1 are stored in the history informa- 
tion storage unit 27, the transmission data items rele- 
vant to the data items Db, Da, and Dc are received in 
that order. 

Otherwise, a resource necessary for the reception 
terminal 5 to carry out the processing described in the 
flowchart of Fig. 1 1 may be allocated to the data items 
Da, Db, and Dc at a ratio of 2:4:1 . 

After data is stored in the database 3 to the extent 
of the limit of the storage capacity, for example, new 
data is registered by overwriting the oldest data. In this 
case, the oldest data is deleted duly. 

Next, referring to Fig. 12, data request will be 
described. Data request is carried out periodically by 
the reception terminal 5. However, data request may be 
carried out non-periodically. 

In this case, first, at step S51 , the request unit 29 of 
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the reception terminal 5 retrieves all data items, to 
which the update flag is appended, from among regis- 
tered data items residing in the database 23. Control is 
then passed to step S52. At step S52, the request unit 
29 controls the communication control unit 28, so that a 
data identifier arranged in each of the registered data 
items to which the update flag is appended is transmit- 
ted to the server 2 over the communication network 6. 
Namely, in this case, the request unit 29 controls the 
communication control unit 28 so as to allow the com- 
munication control unit 28 to establish a communication 
link with the server 2 over the communication network 6. 
The request unit 29 further controls the communication 
control unit 28, so that the data identifier arranged in 
each of the registered data items to which the update 
flag is appended can be transmitted to the server 2 over 
the communication network 6 together with a message 
saying that corresponding update data has been 
requested. 

At step S53, it is judged by the communication con- 
trol unit 28 whether or not update data requested at step 
S52 has been transmitted from the server 2 over the 
communication network 6. If it is judged that the update 
data has not been transmitted, control is returned to 
step S52. If it is judged at step S53 that the update data 
has been transmitted from the server 2 over the commu- 
nication network 6, that is. if it is judged at step S23 of 
request data transmission described in conjunction with 
Fig. 9 that update data has been transmitted, control is 
passed to step S54. The communication control unit 28 
receives the update data, and control is passed to step 
S55. At step S55, the request unit 29 registers the 
update data received by the communication control unit 
28 (this update data is transmitted according to, for 
example, as described in conjunction with Fig. 9, the for- 
mat of normal-format data) is registered in place of cor- 
responding registered data registered in the database 
23. The communication control unit 28 then disconnects 
the link with the server 2 established over the communi- 
cation network 6. The processing is then terminated. 

At step S37 of reception described in conjunction 
with Fig. 1 1 , the reception unit 5 may issue a request for 
update data corresponding to update report-format 
data. In this case, every time an attempt is made to reg- 
ister update report-format data in the database 23, the 
communication link with the server 2 over the communi- 
cation network 6 is established or disconnected. This is 
unpreferable in terms of communication cost. As men- 
tioned above, therefore, anyhow, the update flag is 
appended to update report-format data, an data request 
is carried out periodically, whereby it can be prevented 
that the communication link with the server 2 is estab- 
lished or disconnected frequently. If data request is not 
carried out for a prolonged period of time, the contents 
of the database 23 become obsolete. By contrast, car- 
rying out data request frequently is, as mentioned 
above, unpreferable in terms of communication cost. 
The frequency of carrying out data request should pref- 



erably be determined so that these factors can be bal- 
anced. 

Next, referring to the flowchart of Fig. 13, data out- 
put will be described. 
5 First of all, at step S41 , it is judged whether or not 
the operation unit 30 has been operated in order to out- 
put given registered data stored in the database 23. If it 
is judged that the operation unit has not been operated, 
control is returned to step S41 . If it is judged at step S41 
w that the operation unit 30 has been operated in order to 
output the given registered data stored in the database 
23. control is passed to step S42. The read-out unit 24 
retrieves and reads the registered data from the data- 
base 23. The read-out unit 24 then supplies the read 
is registered data to the output unit 25, whereby the regis- 
tered data is output by the output unit 25. 

Thereafter, control is passed to step S43, and his- 
tory information is updated. Specifically, when regis- 
tered data is read from the database 23, the history 
20 management unit 26 that is supervising the read-out 
unit 24 instructs the read-out unit 24 to increment the 
number of times, by which data serving as history infor- 
mation corresponding to the data identifier is read, by 
one, and to store the data in the history information stor- 
25 age unit 27. Control is then returned to step S41 

Next, referring to the flowchart of Fig. 14, history 
information transmission will be described. 

First of all, at step S61 . it is judged by the commu- 
nication control unit 28 whether or not a request for his- 
30 tory information has been issued from the server 2. If it 
is judged that the request has not been issued, control 
is returned to step S61. If it is judged at step S61 that 
the request for history information has been issued, that 
is, when a request for a link over the communication 
35 network 6 is issued from the server 2, after the link is 
established, if the request for history information has 
been issued, control is passed to step S62. The com- 
munication control unit 28 reads history information 
from the history information storage unit 27, and trans- 
40 mits it to the server 2 over the communication network 
6. Control is then returned to step S63. The contents of 
the history information storage unit 27 are cleared, and 
control is returned to step S61 . 

The application of the present invention to a data 
45 distribution system has been described so far. This kind 
of data distribution system can be adapted to a multime- 
dia contents distribution business based on digital 
broadcasting to be performed using a satellite. 

Furthermore, for example, the present invention 
so can apply to implementation of the IP multicast tech- 
nique in a network shown in Fig. 15 in which communi- 
cation is carried out according to the TCP/IP adapted to 
the Internet. Incidentally, the IP multicast technique is a 
technology for broadcasting data to a specified group of 
55 terminals (referred to as a multicast group) over a 
TCP/IP network, and has been stipulated as a standard 
specification entitled "Request For Comment (RFC) 
1112" by the Internet Engineering Task Force (IETF). 



12 



BNSDOCID: <EP 0876029A2J > 



iio cr u o 

For broadcasting data, special IP addresses (ranging 
from 224.0.0.0 to 239.255.255.255) referred to as class 
D addresses are employed. A server for broadcasting 
data designates a specified class D address, and origi- 
nates data. Terminals receiving broadcast data desig- 
nate the class D address. In this case, on receipt of an 
IP packet whose class D address has been designated. 
IP multicast-compatible routers each detect a route 
along which a terminal that has designated the class D 
address resides, and send a copy of the packet to the 
terminal. 

Specifically, in Fig. 15A, data is broadcast from a 
distribution server to reception terminals via IP multi- 
cast-compatible routers. In Fig. 15B, data is broadcast 
from a distribution server to reception terminals via a 
communication satellite. In whichever form data is 
broadcast, the present invention can apply. Further- 
more, in Fig. 15C, data sent from the distribution server 
is transmitted to a redistribution server via a communi- 
cation satellite. The data is transmitted from the redistri- 
bution server to reception terminals. The present 
invention can apply to either broadcast of data from the 
distribution server to the redistribution server or broad- 
cast of data from the redistribution server to the recep- 
tion terminals. 

Moreover, the present invention can apply to. for 
example, any other distributed data system. The distrib- 
uted data system is constructed by arranging storage 
units serving as a plurality of databases in which the 
same data is stored (for example, memories or hard 
disks) at physically separated positions. When the plu- 
rality of databases in which the same data is stored are 
arranged at physically separated positions, it becomes 
possible to, for example, handle accesses to the data- 
bases by numerous users or applications. Moreover, the 
reliability of the database can be improved. 

In the distributed database system in which a plu- 
rality of databases are distributed, when the contents of 
a certain database among the databases are updated, 
the contents of the other databases must be updated 
likewise. In a conventional distributed database system, 
generally, a plurality of databases are linked over a com- 
puter network enabling bi-directional communication, 
updated data is transferred over the network, and thus 
data items in the databases are updated. 

In the foregoing distributed database system, basi- 
cally, updating the contents of the plurality of databases 
must be achieved synchronously for the purpose of 
ensuring sameness for the contents of all the databases 
at a certain time instant. In other words, accesses to the 
databases must be inhibited for a period of time from 
the start of updating a certain database until the end of 
updating all the plurality of databases. In the distributed 
database system, updating the plurality of databases 
should preferably be accomplished for a shorter period 
of time. 

However, in the conventional distributed database 
system, databases communicate with one another on a 
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so-called point-to-point basis over the computer net- 
work for the purpose of update. For this reason, when 
the number of databases constituting the distributed 
database system increases, a load on a resource nec- 

5 essary to carry out communication, a load on a central 
processing unit (CPU) responsible for control required 
for update, and the number of overheads increase. Con- 
sequently, it becomes hard to update the databases for 
a short period of time. 

10 As mentioned above, update data is distributed to 
the databases by utilizing the broadcasting network 4 
mainly and the communication network 6 complemen- 
tally. This enables quick and efficient update of the data- 
bases. 

is In this embodiment, the server 2 determines a 
quantity of a resource to be allocated to data on the 
basis of history information of the data. The reception 
terminal 5 selects whether or not the data should be 
registered in the database 23. Alternatively, for exam- 

20 pie, relevant data items may be linked or data items may 
be classified into given categories. In consideration of 
history information of data thus linked with the other 
data items or history information of the data items 
belonging to a category to which data belongs, the 

25 server 2 may determine a quantity of a resource to be 
allocated to the data, or the reception terminal 5 may 
select whether or not the data should be registered in 
the database 23. In this case, information concerning 
which data items are linked or information concerning a 

30 category to which data belongs can be arranged 
between, for example, version information and data in 
normal-format data, or arranged to, for example, suc- 
ceed version information in update report-format data 
(in this case, update report-format data can be struc- 

35 tured merely by deleting data itself arranged as the last 
division of normal-format data). 

In this embodiment, within history information 
transmission (Fig. 1 4) performed by the reception termi- 
nal 5, after history information is transmitted to the 

40 server 2, history information stored in the history infor- 
mation storage unit 27 is cleared. The clear may not be 
carried out. 

Furthermore, in the history information storage unit 
27 of the reception terminal 5, like statistic information 

45 stored in the statistic information storage unit 13 of the 
server 2, a ratio of the number of times by which each 
data has been read to a total number of times by which 
all data items have been read may be stored as history 
information. In this case, the reception terminal 5 may 

so process each data according to the ratio serving as his- 
tory information. Specifically, for example, reception 
(Fig. 1 1) to be performed on each data by the reception 
unit 21 may be carried out according to a ratio repre- 
sented by history information. Otherwise, deleting data 

55 when data is stored in the database 23 to the extent of 
the limit of the storage capacity may be carried out so 
that each data can be left according to the ratio repre- 
sented by history information. 
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Moreover, the server 2 may divide one day into sev- 
eral time zones, calculate audience ratings of data items 
in each time zone, and then allocate a resource to the 
data items. The allocation of a resource may be carried 
out by weighting it differently among the data items. 

According to the first and sixth aspects of the 
present invention, in a transmission system and trans- 
mission method, a resource necessary to carry out 
transmission over a broadcast network is allocated to 
update data, which has been updated, out of data 
stored in a database. Based on the amount of update 
data and a resource allocated to the update data, trans- 
mission data to be transmitted over the broadcast net- 
work is structured The transmission data is transmitted 
over the broadcast network according to the allocated 
quantity of the resource. Consequently, a larger quantity 
of a resource is allocated to data enjoying a higher audi- 
ence rating, and the data is distributed as a top priority. 
Eventually, efficient data distribution can be achieved. 

According to the seventh and twelfth aspects of the 
present invention, in a transmission system and trans- 
mission method, at least data of a second format out of 
data of a first format in which update data itself is 
arranged and the data of the second format in which 
update report information indicating that data has been 
updated is arranged is structured in relation to update 
data, which has been updated, out of data stored in a 
database. At least a portion of a resource necessary to 
carry out transmission over a broadcast network is allo- 
cated to the data of the second format. The data of the 
second format is transmitted as transmission data over 
the broadcast network according to the allocated quan- 
tity of the resource. Thus, in relation to data suffering 
from a low audience rating, update report-format data 
(data of the second format) not containing the data is 
structured in consideration of the amount of the data, 
and then distributed all the time or intermittently. Conse- 
quently, it can be prevented a reception terminal or the 
like from, say, missing data. Eventually, efficient data 
distribution can be achieved. 

According to the thirteenth and fifteenth aspects of 
the present invention, in a reception system and recep- 
tion method, at least data of a second format out of data 
of a first format in which update data, which has been 
updated, out of data stored in a database is arranged 
and the data of the second format in which update 
report information indicating that data has been 
updated is arranged is received. A request for update 
data concerning which the fact that data has been 
updated is reported by the update report information 
arranged in the data of the second format is transmitted 
to the database over a bi-directional network enabling 
bi-directional communication. The update data transmit- 
ted from the database over the bi-directional network in 
response to the request is received. Thus, a broadcast- 
ing network enabling broadcast and a communication 
network enabling bi-directional communication are used 
in combination. Consequently, efficient data reception 



can be achieved. 
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1. A transmission system for transmitting data stored 
in a database over a broadcast network enabling 
broadcast, comprising: 

an allocating means for allocating a resource 
necessary to carry out transmission over said 
broadcast network to update data, which has 
been updated, out of data stored in said data- 
base; 

a structuring means for structuring transmis- 
sion data to be transmitted over said broadcast 
network on the basis of the amount of said 
update data and said resource allocated to said 
update data; and 

a transmitting means for transmitting said 
transmission data over said broadcast network 
according to the quantity of said resource allo- 
cated by said allocating means. 

2. A transmission system according to claim 1, 
wherein said structuring means structures data of a 
first format in which update data itself is arranged or 
data of a second format, in which update report 
information indicating that data has been updated is 
arranged, as said transmission data in relation to 
said update data. 

3. A transmission system according to claim 2, 
wherein said structuring means structures at least 
said data of the second format as said transmission 
data in relation to every update data, and said allo- 
cating means allocates at least a portion of said 
resource to said data of the second format. 

4. A transmission system according to claim 2, further 
comprising: 

a communicating means for communicating 
with a reception system for receiving said 
transmission data transmitted over said broad- 
cast network over a bi-directional network ena- 
bling bi-directional communication; and 
a retrieving means for retrieving update data 
from said database when a request for said 
update data, concerning which the fact that 
data has been updated is reported by said 
update report information arranged in said data 
of the second format, is received from said 
reception system, 

wherein said communicating means 
transmits said update data retrieved by said 
retrieving means to said reception system, 
which has issued said request for said update 
data, over said bi-directional network. 
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A transmission system according to claim 1 , further 
comprising: 

a communicating means for communicating 
with a reception system for receiving said s 
transmission data transmitted over said broad- 
cast network over a bi-directional network ena- 
bling bi-directional communication; and 
a collecting means for collecting history infor- 
mation concerning the audience history of said 10 
transmission data in said reception system 
over said bi-directional network, 

wherein said allocating means allocates 
a resource to said update data on the basis of 
said history information. is 

A transmission method of transmitting data stored 
in a database over a broadcast network enabling 
broadcast, characterized in that: 



20 



a resource necessary to carry out transmission 
over said broadcast network is allocated to 
update data, which has been updated, out of 
data stored in said database; 
transmission data to be transmitted over said 
broadcast network is structured on the basis of 
the amount of said update data and said 
resource allocated to said update data; and 
said transmission data is transmitted over said 
broadcast network according to the allocated 
quantity of said resource. 

7. A transmission system for transmitting data stored 
in a database over a broadcast network enabling 
broadcast, comprising: 

a structuring means for structuring at least data 
of a second format out of data of a first format 
in which update data itself is arranged and said 
data of the second data, in which update report 
information indicating that data has been 
updated is arranged, in relation to update data, 
which has been updated, out of data stored in 
said database; 

an allocating means for allocating at least a 
portion of a resource necessary to carry out 
transmission over said broadcast network to 
said data of the second format; and 
a transmitting means for transmitting said data 
of the second format as transmission data over 
said broadcast network according to the quan- 
tity of said resource allocated by said allocating 
means. 



A transmission system according to claim 7. 55 
wherein said allocating means allocates at least a 
portion of said resource to said data of the second 
format all the time or intermittently. 
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9. A transmission system according to claim 7, 
wherein said allocating means allocates the 
remaining quantity of said resource, which is left 
after the quantity thereof allocated to said data of 
the second format is subtracted, to said data of the 
first format, and said transmission means transmits 
said data of the first format as said transmission 
data over said broadcast network according to the 
quantity of said resource allocated by said allocat- 
ing means. 

10. A transmission system according to claim 9, further 
comprising; 

a communicating means for communicating 
with a reception system for receiving said 
transmission data transmitted over said broad- 
cast network over a bi-directional network ena- 
bling bi-directional communication; and 
a collecting means for collecting history infor- 
mation concerning the audience history of said 
transmission data in said reception system 
over said bi-directional network, 

wherein said allocating means allocates 
a resource to said data of the first format on the 
basis of said history information. 

11. A transmission system according to claim 7, further 
comprising: 

a communicating means for communicating 
with a reception system for receiving said 
transmission data transmitted over said broad- 
cast network over a bi-directional network ena- 
bling bi-directional communication; and 
a retrieving means for retrieving update data 
from said database when a request for said 
update data, concerning which the fact that 
data has been updated is reported by said 
update report information arranged in said data 
of the second format, is received from said 
reception system, 

wherein said communicating means 
transmits said update data retrieved by said 
retrieving means to said reception system, 
which has issued said request for said update 
data, over said bi-directional network. 

12. A transmission method of transmitting data stored 
in a database over a broadcast network enabling 
broadcast, characterized in that: 

at least data of a second format out of data of a 
first format in which update data itself is 
arranged and said data of the second format in 
which update report information indicating that 
data has been updated is arranged is struc- 
tured in relation to update data, which has been 
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updated, out of data stored in said database; 
at least a portion of a resource necessary to 
carry out transmission over said broadcast net- 
work is allocated to said data of the second for- 
mat; and 

said data of the second format is transmitted as 
transmission data over said broadcast network 
according to the allocated quantity of said 
resource. 

13. A reception system for receiving data stored in a 
database and transmitted over a broadcast network 
enabling broadcast, comprising: 

a receiving means for receiving at least data of is 
a second format out of data of a first format in 
which update data itself, which has been 
updated, out of data stored in said database is 
arranged and said data of the second format in 
which update report information indicating that 20 
data has been updated is arranged; 
a requesting means for issuing a request for 
said update data concerning which the fact that 
data has been updated is reported by said 
update report information arranged in said data 25 
of the second format; and 
a communicating means for communicating 
with said database over a bi-directional net- 
work enabling bi-directional communication, 

wherein said communicating means 30 
transmits said request for said update data 
issued by said requesting means to said data- 
base over said bidirectional network, and 
receiving said update data transmitted from 
said database over said bi-directional network 35 
in response to said request. 

14. A reception system according to claim 13, further 
comprising a managing means for managing his- 
tory information concerning the audience history of 40 
said update data, wherein said communicating 
means transmits said history information to said 
database over said bi-directional network. 

15. A reception method of receiving data stored in a 45 
database and transmitted over a broadcast network 
enabling broadcast, characterized in that: 

at least data of a second format out of data of a 
first format in which update data itself, which 50 
has been updated, out of data stored in said 
database is arranged, and said data of the sec- 
ond format, in which update report information 
indicating that data has been updated is 
arranged, is received; .55 
a request for said update data, concerning 
which the fact that data has been updated is 
reported by said update report information 



arranged in said data of the second format is 
transmitted to said database over a bi-direc- 
tional network enabling bi-directional communi- 
cation; and 

said update data transmitted from said data- 
base over said bi-directional network in 
response to said request is received. 
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(54) Transmission system and transmission method, and reception system and reception 
method 



(57) The object of the present invention is to distrib- 
ute data efficiently. 

A server (2) structures at least update report data, 
which is data not containing update data and in which 
information indicating that data has been updated is 
arranged, in relation to update data, which has been 
updated, out of data stored in a database (3), and trans- 
mits the update report data over a unidirectional broad- 
casting network enabling broadcast (4). When receiving 
the update report data, a reception terminal (5) trans- 
mits a request for the update data, concerning which the 



fact that data has been updated is reported by the 
update report data, over a communication network ena- 
bling bi-directional communication (6). The server 
retrieves the update data corresponding to the request 
from a database (1a,b,c), and transmits it to the recep- 
tion terminal over the communication network In this 
case, when update data is concerned with data enjoying 
a high audience rating, the server transmits the update 
data itself to the reception terminal over the broadcast- 
ing network. 
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